[Abstract] The ability to utilize different selectable markers for tagging or mutating multiple genes in Schizosaccharomyces pombe is hampered by the historical use of only two selectable markers, ura4 + and kanMX6; the latter conferring resistance to the antibiotic G418 (geneticin). More markers have been described recently, but introducing these into yeast cells often requires strain construction from scratch.
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To overcome this problem we and other groups have created transformation cassettes with flanking homologies to ura4 + and kanMX6 which enable an efficient and time-saving way to exchange markers in existing mutated or tagged fission yeast strains.
Here, we present a protocol for single-step marker switching by lithium acetate transformation in fission yeast, Schizosaccharomyces pombe. In the following we describe how to swap the ura4 + marker to a kanMX6, natMX4, or hphMX4 marker, which provide resistance against the antibiotics G418, nourseothricin (clonNAT) or hygromycin B, respectively. We also detail how to exchange any of the MX 2. Harvest by centrifugation (in two 50 ml conical tubes) at 1,900 x g for 3 min at 20 °C.
3. Resuspend cells in 25 ml of sterile MilliQ water, and combine into one 50 ml conical tube.
4. Harvest by centrifugation at 1,900 x g for 3 min at 20 °C.
5. Resuspend cells in 5 ml LiAc/TE (see Recipes), centrifuge at 1,900 x g for 3 min at 20 °C.
6. Resuspend cells in 1 ml LiAc/TE and transfer to 1.5 ml centrifuge tube. 7 www.bio-protocol.org/e2075 2075 7. Centrifuge at 2,300 x g for 1 min at room temperature. Discard supernatant and resuspend cells at ~3 x 10 9 cells/ml in LiAc/TE (normally 300 µl, if starter culture was 100 ml of 1 x 10 7 cells/ml).
8. To 100 µl of cells add 2 µl of sonicated salmon sperm DNA (10 mg/ml) and the DNA to transform
(1-5 µg in a maximum volume of 20 µl). Mix well by carefully pipetting up and down.
9. Incubate at room temperature for 10 min. 14. Allow the selective plates to grow at 30 °C for several days until single colonies reach a diameter of 3-4 mm.
15. Patch at least 20 colonies onto a fresh selective plate and incubate 24-48 h.
16. Replica-plate onto a fresh selective plate and onto a plate selecting for the original marker, to ensure that the marker swap is correct (e.g., if the original strains was ura4 + and pALo120 was used to swap to kanMX6, the resulting strain must be resistant to G418 and unable to grow on media lacking uracil).
Data analysis
The critical step of the single-step marker swap procedure is to confirm that the markers have been truly exchanged in a transformant, i.e., that the new marker is correctly integrated at the target site, thereby removing the original marker. It is known that marker integration at its intended target site is not perfectly efficient in Schizosaccharomyces pombe, and a wide range of correct integration frequencies have been reported (Bähler et al., 1998; Sato et al., 2005 Make up to 10 ml
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